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/X2. V1/V2) //'30gJ;t)^htJIfia!f n 

10 0 3 4] *«^W^ft^**ft:wS{lBfiKS*)i<±. 
A-fr5iS«i«ftOT»{; I n 

T'#5 C ifc, In-Sr^fc-rgQ^i-o^rcoll^c, *.Efi£col*j 
-tt. t'co Klfe4 f wsSttJiTflfiwgStt 

!:i)«*T-#)»J. Inar^^Sw^flfrcoSl-, #?§^c0j; 

&f&X'%Z>-blztcZ>, 

10 0 3 5] ifc. *56^«0S(ti^^3H$i75SHBfiES*- 
feco 0ij > LT!i, I n^^tfSfk^igftra^ai^^ 
-HfifiSS Sffc^BiCgj^^ftcOfiic^ig 
£*rSB# l,.ttTm;i # "TUTC*,*. jRKtf ft 40 

Spiral Iwfiit&^iairoBRftitSSrfei^! yoija-p^^- 

* ft i: ^ •) «t 9 i fflHtf t^Kiiuis. 
[0 0 3 6 ] *«W</)a-ft4*^an*ro*ttfijj**ffi(;o 

*s. H3/j^jii6(i^ 1 ommmcn* vv* 

^Srffll^TBIRrtftSrff -jfiU-cfcij , m 7 /;>6HI 1 0(i 
9 fflT-fc . Hi 1 ;iCiBJ:!c I n G a,Ngtti«:ft so 



10037] m 1 co^ff^j *nmg<gtf)Sfti»* 

tS&fc^tS/Sg&Kl*^ 2 4 >^»±B£ c iH-of 
7 7 -f 711 1 0 SrUf L . Kl£#3 (*)!;.=%- -y ') r 11 x t 

5 0 c c r- 2 0 ftmmfam&n ozt :zx n * -7 T y 

Tgtfi 1 0co3iB*r-y---';u? y--> ^§ 

10 x\ mmiu.mtwix.n5 1 cei-riftm-. 

NI»iLT»7>t=r (NH 3 ) fcit/C^,^ 
LTWM/f/^l)^A (TMGa, Ga (CHj ) 

(-G a N^^7rIMS$1t6 n "COG a N'<y"7-j- 
SfiA 1 NAy7 7 lf*oT{)^\ "7 7-® 

£Bf$.Ltz&> 81 0 0 0°CXT> K— 7 s COG a Nf ± 
•>y ( S i ) K-T'WnSG a N|*.fj45G a N 

mi 2 £ 2 „ mfiitgiF-tfrSo •> y = >»ffiHBH*-> 7 > # 

^ [0 0 3 8] G a N|12 i'Wirfi L 7c fs, ^figgpfl 
»M > LT->y ^^igfkBIl 4^fJfigL. i4!:^tj; 
o'.z. -?-co->y =>KftgSi 4co-ffl5S:x Kv-fV^tu 
SDL a 95 1 6 S-ffJfig^- - cobb a £c 1 6 con n 

figSPfl^SlT-fc^, •> y 3 >i^fb(i^ l 4 KttlI3*i5_ x 
h 7 ^ -y'mnmam 16 it. 7 * v y y ^ v 7 , -itfjf 

[0 0 3 9] Ifcu-c. St>'^^JSfttifig5^M^!--y- 

7 7-frsfii oj-ijilt, fusjr^-rj; 9/- ,^ j 

0 2 Otl:#g L , S^rtl;^^ y LTffllA 

■^^T CN Ha ) feiO'Ga^Htni-^f^ 
(TMGa. Ga (CH3 ) 3 ) £tfcfc-f5 - > 

M^«i;(j G aNli S^MDAi e/j.^Sffiifi 

± 9 !^fi!cg $ tl . G a N m l 8 am a AS ] 6 I - fe o T.f4 
no (SB) *sj|5ric5ns. IW^iasG a Nf 1 8 

wfigftco^^T-(±, mm>smzm£tit z mm>. mm 

(TMGa) f±. fi6 0a 

[0040] ;cOJ;9 ^il»?figft^!t iSiRflJtft 

•e±BI 1 9 CO(s//5 2 „ m i 4- 0 t i - 7^ r . , , , Wjn 
IWMJf*X'1hZ> b I) *1->V1iy r?^ (TMGa) </)77X 

i*3£T-<iSfl?Muii±#ic y ^^/u//y ^i^/x^^e 
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fj\ xmrnmrnx-n a * m%&&® 2o . u *>\,/*a* x 

(ST **Ti>5tW:. Ji*f fcS£JH3:7»sffi. 6ixT^ -5. 
[0 0 4 l ] *^Stte*Srffi.SauM-ifi-cteT$-li:4*«6 
G a Nf 1 8 *rflM L ^fs . MJ ^/U # y ? Acoflt*£ 
SrHofcA/ffjfcL. ?l$Jft$/iEJta&$-7 3 0°C*T-K 

T I- y * f/K>y-)A^LT3 0 A CO I n G a N 

I n G a NSttJlfcG aN|l8 JiiZfiJI-f 
5r I n G a NiSttJiKHgiaa, GaMHthy ^ 

•> * a 1 1 £ //> l . a 

K-T'WpSG a NS^rJgfigL. 8 0 0tl$^ff 
= T i / a I ttA'f.iSnHli. 

Ni/Pt/Auiii 7H45 P fflij«*s:-t n^en 

[0 0 4 2] *^teff^jr-(i, gftj*!, 60, 
BKftjSSfiB^figfiSiiTl^G a Nt 1 8*«tiJ:f± 
SI 9(OflW2 xmtftotJ: -*>, EP*,ni«S (t) 

'J * *>\,1f y -y^ (TMG a ) 2 0 « 

^/^*T"f&T*rL-5,.. znifttbG a N/1 1 8COTI A 

snaff^-cii . mn n * <rmte#®4>iz? £ zzt #*mlz 
m±tsn. ^om&m&mxoy&gk&zfkmc hwz-t 

[oo43] [12 <o%%^Ag] *mmmomik®)¥ 

tW7> * = 7 (NH3 ) fciVGaWSiLTOH; 

J* (TMG a. Ga (CH 3 ) 3 ) 
L. iitcintt5*77^7SS2 0±l;GaN/< 
^7lMSH*-5 a ~ COG a N'<y7-/iliA 1 N 
'< -y 7 Tit'*, OT^IV f£^777i L tz 

». 10 0 0 -Ct-7 >■ K-7'(/)G a N« t ■> y =. > 

(S i ) h'-^JnlC a Ni/j>64-SG a NH2 2 £ 
2 u m»*fi5-frS c -> ^vmiftiyy^^fif, 40 

[0044] G a N® 2 2 fcjfcj* Lfcfc. ±m\ZjSL*m 
mmt L'y'J ^>ggft)}f 2 4£-ffJ/£L. i8C^tJ; 

oiz. =>>mitm 2 *<n-tf>ZKmmmzmn ■ 

L T ffl a S3 2 6 SrflM-t-S,, - cod □ £B 2 6 eoHB n f£f± 
Witf 8 // m -?*> t) . - COM P ft 2 6 JJWWiStdcfi/jfcft 

[ 0 0 4 5 ] «ht. SW*«&*«ttBjJ SS | a rtlC* so 



77-f7S«2 0SrKtLt. 19!:^,:;, - n 
0 2 0t!:#iSL, St75^rt:-dr + U7#x> LTfJiJx. 
H * iNi £ co^tf x L . nj^^ > LtW7> 
(NH3 ) fcitfGalRiSirLTWh'J^/ttf 
D (TMG a . G a (CH3 ) 3 ) ~ r 

T-. IWS!;J;5GaN«2 8Mf.$1r*. iw® 
RlS*«7>IWI;ttG a Nf 1 8 0<BHnBE2 6*.bl£±g 
!-Sil:4 x *f«]&t>'MS€rMoSfi 2 6 /j^^MRiJizffJf^-^o 
«t G a N|2 8tf)AW^nSt2 6 

'0 !:fioTMl (SS) «t5G 
a NSS2 SCOfiSgcOj^T'Ct. »ffiroSi5!-#fSrifc«i 

t sptT<C±n5 2 9^iL, *> 5 
^T^COBBpg{i^ 7/ ,m^i$^ S= - WH f. 1 1 
I h y ^„,#y ^ A (TMG a ) 

ii. tte 0 itw/totztis. 

[0 0 4 6] ~ co J; 9 *S*!flJc**Sfig{t bit, ii^McS 

*±iB2 9ro**t2umt/j;ofct->5-c. 1 1 j jg^, 
^Wxt*5hy^/^y 9A (TMG a) 
) W^*Sr*tj 1 5 tf *^/^ST-(ST$-a-5. *</)S*. 

^T-iim^^co^^ti^^ft L T t v fcd s , *mmm 
vtiufxm&m&to 1 5 ^ w^t-cfiTstri^ 

[0 0 4 7] # x Wteft & n.fi gfi^ST-fST $ -fr/i *s 0 
G a N6 2 8 ^rjgfig Lfcft. b y / ^/u*' y ^^wfltjg 
S-i^ofc/^^ihL, ?l#^#fSS^/t*-7 3 otifg 
»Lfc*se,* + y 7#x^tl«^x::i3»jfy L 

T h y > ^/H" y-y7A«LT3 0 AO I n G a N 
W£Z I nGaNMiJG a N«2 8±|C«S^- 
S„ I n G a NiSttfW^g, GaSStLT h U ^ 
Wy^tMg«l#tLTy ^^-> ^ u ^> ^ 

-> r> A L L ^ ^ ^ ^ ^ ^ 

K-^CO pSGaNf ^-ff?/5g L , 8 0 0 °Cmm fJ -A tfi -e 
WT = -/uS:fft\ T i /a 1 tto.f,45„ flH««. 

n i /p t /a u mm 1 7 *.e,*5 P mwmati^ti 

[0 0 4 8] **t6JB«-c, 4 , g|0» 6 0^V8« 
B6fti£«T'ai«fi8ft$nT^fcG a N/12 8*?*JJ;*± 

j*"J»i < i - 5f, 1 1 1 m<niWMJfx x-foz, h 

u^^/u^yr> A (tmg a) o->if*m£temi o fl 

*^/»4fteTSii5. -cOfcrtG a N|2 8 co IS A 

[0 0 4 9] [%3<0^i] Bl 1 (tCm±'.Z I n 
GaN/GaN(T)^Ilf#F (MQW) iffitti^t 

-t- 5^«f$u— a$ 1 ammmtmm 

!CLT. 0 5 0tt-ci?riitt5t7r-f 
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5 1 0 tniSIigSfG a N/< 7 7 7 gf L < 1+ A I N 

'<7 77l-ffiSS5-tro : rcoj; ?&G a N/^7 T 1 
*rff?fiSc L t» . ffcgiBM *•*•) l 0 20t* T-±# $ -frfc 

fS. i^L^^7> K-7'OOG a Nl^ffML. ->yn 
> (Si) K-7"W nSGaNi3lSr2„ mfi£££-tfr 

5 ->y =>co^5f4(±>-v>^xT-#>5= 

[0 0 5 0] /Uay ( S i ) K-7'C0 nSGaNi3 
1 'fffMLtfi i£S!-fi1cS(3fiSflf > LT->y =>>§5?ffc 
81 3 4 £-ffM L . fco>-!)3 vgsrfclJil 3 4 CO — nCar x h 

n<f>S!+^iJx.,'+*^ 8 „ m '0 . ; OBI) □ SBJ^ofgigji 

h7-f T^tWMPSPf*. 7thy V?'7 7-f-ai(;J; 

otffM^S, * h v^^cop^n^coffM^, nxf 
t. fii0 2oti:WL, 5^c^-ty7//xi 

L T f?tj x !i*H 2 > N 2 t 77" 7«L, N H £f t L 

X0^T>^=.T (NH; ) feiTOagSiLTWhy 
tf-^UV+tJ* (TMGa, Ga (CH 3 ) 3 ) frflfefc 
-rS->r% ilW^giliSG a NJ13 2£#>6 0 ^ * 
^/■#-CJ**«fc-tt3. r<oa«ri«wjR^(dtG a N/13 
2^MP«/j>e.Sffi±iB^SiS/j:*iBjatJ t »iiitiliinffl5 

aN«3 2fJ*4ffi (Sli) /^ffM5n5„ ilWfiES(-«t 
5G a N13 2COfi£gcoi£^T!i, isj;^Jta5w«^2 

*i m i / c oti;^. iii mffmmvx t*> z> h y 

/ ^f-fort y ^ (TMGa) CO fftj&ft/j^ 20,* 

[0 0 5 1] ftl'T. 5J£*P^l:NJl»i: Lt<ONH;i 
fc.±LKG a Jji'fi- L TO h y /J-fortV r> A (TMG 
a. Ga (GH:>) :, ) ) IZfJUx. X A I j£*f £ L T<7) 
l-^f/U7/U; = 7i (TMA1, Al (CH3 ) 
3- ) &fftif& L , nlAlGaNi? 7 -yK|36 SrfiJcfi $ 
it. CO |-y^f;^U^A (TMGa) fc«t 

t>' h 'J ^^/UT/L- J - r> A (TMA 1 ) COfftjfg^jh 
L. NH:. Mfltl&li^WiiKltiitiie,, 
XI h y y fvu # y £ ^ (TMGa) ^LtniG a 
N Y KS 3 7 % jfc* 3 "tt 5. 4( 
[0 0 5 2] fxIfcfpftliNffMh LTCONH :t 

tia^rc a iWMt LTco h y * ^A-77" y (tmg 

a) fcitfl nJS8-£ LTCO h y / f/^>y 7i ( T 
M I n) $r0t^f7 J ^ iti , LTOT h y ^ 

/U-T>>''7^ (TMI n) «0Ste*Jh»/j:j5SF,GaW» 
HTroh!iif*#^i (TEG a) cofit&^lt 

$Vim.kS:m<omLx. m&m3 i n c a n o o 
A) /GaN (so) A^3mm^m<n^mm^p 
(mqw) filct5 a ::rstti3 8 coinM/Stiffl 
x.fiT«ii 5 *i. :mgttl3 8«ci/j|S) so 
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(Ste±s:;*f^--5SiS*TS]) CO/S^jgS/j»0. 2 „ m 
5 «fc 9!llS^-ro = :«J; 7 !:gitl3Sff) 
f*SiiS$-fg@-fo - > T-. gftS 3 8 <0»T-#F«// 

[0 0 5 3] (MQW) »it0OrS^ 3 8 

fc&foimxih y j-^-forty <yj* (tmg a) &m&i 

X-?y* ><?2> K-7 J «pfG a N77V KI3 9 SrfiRft 
a^iLt0Oh^f;U#^i (TMGa) :i/jiJ*. 

TA l IWMt LTco h y y^yuTA- ; = 17 .a (tma 
1 ) arf*l& L , plAIGaN?7yH40 &-fi£j| $ 
$6(1 h y ^ f- foT fo $ n 17 A (TMA 1 ) coflt*& 
«rf*JfcL»icas&G aJBUfti: LTco h y y y ^ a, 

(TMGa) tNJRJH-i: LTCONH :, tftftLTpSG 

[0 0 5 4] plGaN^^H 4ieMLfc 
», lt»J« L t n St(b«t«MT«>i n SG a N 
^3 lcoffi^iiitiL. t«aiitniGaNl3l(?)i 
{-nffllJttffit LTAI/Tifi4 3^fifc$K. *± 
I«pSGaNny^7 hf4 1±!;!1N i/P t /A 

[0 0 5 5] itoi^ilSia | 3«iiti5?n5**J6jF? 
m<OC a NI4»*U- y-'-fi, iURfiKiiixSG a N 
i3 2W±I«Ef|s (t) //w|^</ L -of;i;7,- f , 

I I I J£co/)P4#XT#>£ h ') forty <y^ (TMG 
a ) CO t-/ x (it^*/jifgT ' </)fc ^ G a N « 3 2 

com^.g(5i£ffTi±. ^»^xwfftfA/j>i§#,'-4-5 - u 7 y; 
*«fCP75±$rl. twmASBiSfflf TC)^ H B e tt^A4f 4- 1 

tzG a Nil 3 2±(^ff?fi)c$tl5^Sft^#f5 (MQW) 

«itco@+£/i 3 8 (±, cm* fa<ni$.&mmimtLZtix 

[0 0 5 6] ±aw#*16 J gJg- t * (J% *|g^^ G 

a Nw^mit&xmiromxkizmmLtzm^i^^xm 

(FET) 4:if»G a N««^*tf*^w|giS«zaffl L 
C *>iK. Sfc. ±ao*GaNl«fti)i:AlxGa 

i-x NS/xifcogft^ajfli^asffl^s - > fcpr^T- 

*>-5„ 
[0 0 5 7] 

m<*m<nmmzfc lt. ^^fft^i^gigg/j^si 

?X5-<*:A>6, BIjS«(wtev*T I I I miWM<F>m'&i®£ 
B B B fiWtatt^^± $ -frs - t pftg t /j. Kj % f-'/v^ x 



3 &7zmm$:^-tzm+cniM£ii^ &\zifc&m<nm.<nft 

4 X <n m m *■ * ^ 77fi,5 a 

t<t. ^f^¥i»^Sc0Sffls>. SOUPS ftstfg&S 
[ID 3 ] *&Wo>m l ^IIJteJBJiwgft^sK^ro^ft 
w*4ffilg|if®|llT-*>5 0 

[12 4] l wHJS^JgwSft^jijt^roSft 

fifc^ftwgHSXiilfr & o r , m P SB^fig* t?w 

ra/^SiSLfcB** (t 1) COG a N«igjRfiRSXSW^ 
IMXflSfrEdT'^So 

fig*Lf;B#.^ ( t 2 ) »Ga N*»U?/*ftx«(75^ffix 

w^axawEia-cfc*. 



/iJcft^ifew^Mxa^rSIHT-*, or. ran gcff^ * , 

««is»ffiia-c*>s. 

J*«*Sra»«lS»iE[l|-C*>oT. ttjfcMfe»'> LB# 
fBW«gSL*:8#£ (t 1) nCaNii«Rrt#IS«fl 

axewaBBffcs,, 

WffifiLt^. (t2) roCaNiiRiSgiiw^ 

xac&fffidiT-^-s,, 

IB 1 U E9 1 1 (2CILt!C I n G a N/G a N»#| 
(MQW) §Sf£ttJi«-*i-5i|tigfru_. (f-^ 

t#it £ ^-rgmm wm x* 5 „ 
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